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(54) LENTICULAR LENS SHEET 
(57)Abstract: 

PURPOSE: To improve the efficiency of utilizing light and to obtain a bright video 
by incorporating light diffusive particles into at least an exit side lens layer and 
satisfying specific conditions. 

CONSTITUTION: An incident side lens layer 1 and the exit side lens layer 2 are 
formed of a transparent thermoplastic resin. The light diffusive particles are 



incorporated into at least the exit side lens layer. These layers are so formed as 
to satisfy equations I and II. In the equations I, II, t1 denotes the thickness of the 
incident side lens layer 1, t2 the thickness of the exit side lens layer 2, An1 the 
difference in the refractive index between the thermoplastic resin and the light 
diffusive particles in the exit side lens layer 2, An2 the difference in the refractive 
index between the thermoplastic resin and the light diffusive particles in the exit 
side lens layer 2, C1 the weight concn. of the light diffusive particles in the 
incident side lens layer 1, C2 the weight density in the exit side lens layer 2, p1 
the sp. gr. of the fine particles in the incident side lens layer 1, p2 the sp. gr. in 
the exit side lens layer 2, d1 the average grain size of the fine particles in the 
incident side lens layer 1, and d2 the average grain size in the exit side lens 
layer 2. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim l]ln a double-sided lenticular lens sheet characterized by comprising the 
following, This incidence side lens layer and the outgoing radiation side lens 
layer are substantially formed from transparent thermoplastics, light diffusibility 
particles contain in the outgoing radiation side lens layer further at least, and it is 
following formula (I) and (ll)ti>t 2 >0. Formula (I) 

An incidence side lens layer which has two or more incidence side lenses. 
The outgoing radiation side lens layer which has two or more outgoing radiation 
side lenses with which a lens side was formed in an optical condensing point by 
an incidence side lens, or its neighborhood. 



[Equation 1] 

A n , c , A n 9 c 9 
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the inside of a formula, and ti - incidence side lens layer thickness and t 2 - 
thickness of the outgoing radiation side lens layer. A difference of a refractive 



index of thermoplastics and light diffusibility particles, [ in / in deltam / an 
incidence side lens layer ] A difference of a refractive index of thermoplastics 
and light diffusibility particles, [ in / in deltas / the outgoing radiation side lens 
layer ] Weight concentration of light diffusibility particles [ in / in ci / an incidence 
side lens layer ], Weight concentration of light diffusibility particles [ in / in C2 / the 
outgoing radiation side lens layer ], Specific gravity of light diffusibility particles 
[ in / in rhoi / an incidence side lens layer ], specific gravity of light diffusibility 
particles [ in / in rh02 / the outgoing radiation side lens layer ], di expresses mean 
particle diameter of light diffusibility particles in an incidence side lens layer, and 
d2 expresses mean particle diameter of light diffusibility particles in the outgoing 
radiation side lens layer. A satisfied lenticular lens sheet. 
[Claim 2]Thickness t2 of the outgoing radiation side lens layer is 40 micrometers. 
The lenticular lens sheet according to claim 1 which is <t2<500micrometer. 
[Claim 3]A following formula [Equation 2] 

A n , c . A n « c « 

0£ — — / s— H- < 0.5 

Pj d 1 p 2 d 2 

The lenticular lens sheet according to claim 1 or 2 to satisfy. 
[Claim 4]The following formula 0.01<=deltani<=0.120<=ci<= 4 micrometers 3-% 
of the weight The lenticular lens sheet according to claim 1 or 2 with which it is 
satisfied of <=di<=30micrometer. 



[Claim 5]Following formula 0.01 <=deltan 2 <= 0.123-% of the weight 
<=C24micrometer The lenticular lens sheet according to claim 1 or 2 with which it 
is satisfied of <=d2<=30micrometer. 

[Claim 6]A convergent point of light when shape of each incidence side lens is 
expressed with following formula (III) at, and moreover enters into overall width 
of an incidence side lens is the single lenticular lens sheet according to claim 1 
or 2 substantially. 
[Equation 3] 

Cx 2 

Z(x) ~ A (III) 

H (1- (K-fl) C z xM 

(C is principal curvature among a formula, and K is a cone constant and is 
-0.8<=K<=0.) 

[Claim 7]The lenticular lens sheet according to claim 1 or 2 currently thinly 
formed as thickness of the outgoing radiation side lens layer becomes a 
periphery from the center section in each outgoing radiation side lens. 
[Claim 8]The lenticular lens sheet according to claim 1 fabricated by letting 
between metal mold rolls which a lenticular lens sheet co-extrudes the 1st resin 
sheet that forms an incidence side lens layer, and the 2nd resin sheet that forms 
the outgoing radiation side lens layer, and have predetermined unevenness 
pass. 



[Claim 9]A manufacturing method of the lenticular lens sheet according to claim 
1 fabricated through between metal mold rolls which co-extrude the 1st resin 
sheet that forms an incidence side lens layer, and the 2nd resin sheet that forms 
the outgoing radiation side lens layer, and have predetermined unevenness. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]. This invention projects an image on a screen from the 
back side, and observe the image which penetrated the screen from a near side. 
About the lenticular lens sheet for transmission type screens used for what is 
called transmission type projection television (television is written as TV below), 
Especially the pitch (the following which says a black stripe's (light absorption 
layer's) by the side of outgoing radiation round term only calls a pitch) of a 
lenticular lens is related with a small HDTV projector and lenticular lens sheet for 
LCD projectors. 
[0002] 

[Description of the Prior Art]Conventionally, in order to expand the degree of 



angle of visibility horizontally and vertically, the lenticular lens sheet is used for 
the transmission type screen used for transmission type projection TV. 
[0003]ln [ as shown in drawing 6 ] transmission type projection TV, Generally red 
and the three green and blue cathode-ray tubes (CRT) 9, 10, and 11 are 
arranged in a horizontal single tier, the screen on each CRT is expanded with 
the projection magnifying lenses 12, 13, and 14, and the composition which 
carries out image formation composition on the screen 17 which comprises 
Fresnel lens 15 and the lenticular lens 16 is taken. 

[0004]ln this composition, the angle (referred to as epsilon in drawing 6 ) which 
the straight line which connects a screen center and each projection lens center 
makes is usually not less than 8 degrees, and the degrees of incidence angle to 
the screen 17 of the beam of light of each color differ. For this reason, there is a 
problem peculiar to projection TV that a color tone changes with the positions 
which observe the screen 17, or a color tone changes with positions on a screen. 
The former tone change is called if white uniformity is bad in a color shift and a 
color tone gap of the latter being large. 

[0005]ln order to raise the level of a color shift and white uniformity, 
conventionally, As shown in drawing 7 , the double-sided lenticular lens 16 which 
formed the incidence side lens 18 which becomes an incident side from a 
cylindrical lens, formed also in the outgoing radiation side the outgoing radiation 



side lens 19 which consists of cylindrical lenses, and formed the light absorption 
layer 20 in the non-condensing part of the light of the outgoing radiation side 
further was used. 

[0006]ln this case, the shape of the incidence side lens 18 and the outgoing 
radiation side lens 19 is usually following formula (III). [0007] 
[Equation 4] 

c x 2 

Z(x> = ; ; .„ * (HI) 

1+ {1- (K + 1) C l xM 1/2 

(C is principal curvature among a formula and K is a cone constant.) » it is the 
curve which added the circle, the ellipse, the hyperbola, or the 4th [ further ] high 
order more than paragraph expressed. 

[0008]And in the screen using such a double-sided lenticular lens 16, specifying 
the physical relationship and shape of the incidence side lens 18 and the 
outgoing radiation side lens 19 for lessening a color shift further etc. is proposed. 
Make it the lens side of another side exist in the focus of one lens, or the 
physical relationship of an incidence side lens and the outgoing radiation side 
lens For example, (JP,57-81254,A, JP,57-81255,A), Specifying the eccentricity 
of the ellipse of an incidence side lens furthermore, so that it may become, 
almost equal to the reciprocal of the refractive index of the component of the 
lenticular lens 16 (JP,58-59436,A) is proposed. What a two-sheet double-sided 



lenticular lens is combined, and the optical axial plane of each lenticular lens is 
made to go mutually direct, Forming asymmetrically the incidence side lens of 
one periphery of still such a double-sided lenticular lens and the outgoing 
radiation side lens to an optic axis is also proposed (JP, 58-1 08523, A). Changing 
the condensing characteristic of the center section of the incidence side lens and 
the condensing characteristic of a periphery (JP, 1-1 82837, A) is also proposed. 
In order to acquire a bright image, making small the field area of the 
perpendicular direction of an incidence side lens compared with a horizontal field 
area is also proposed (JP,52-4932,Y). When only the trough of an incidence side 
lens shifts a condensing position to the direction near [ surface / of the outgoing 
radiation side lens ] the observation side, permission of an optic-axis gap or a 
thickness gap is enlarged, or there is also an example which made the color shift 
small (JP,1-182837,A). 

[0009]Thus, besides the method of specifying the physical relationship and 
shape of the incidence side lens 18 or the outgoing radiation side lens 19, 
Generally, light diffusibility particles (only henceforth particles) are uniformly 
distributed to the whole lenticular lens sheet, a horizontal angle of visibility is 
mainly a lenticular lens, and securing a vertical angle of visibility by the 
diffusibility of particles is made. 

[0010]However, when it is fully going to secure a vertical angle of visibility by 



distributing light diffusibility particles in a lenticular lens, there is a problem that 
an image will fade by dispersion of the light by light diffusibility particles. For this 
reason, in addition to forming the outgoing radiation side lens 19 corresponding 
to the incidence side lens 18 as shown in drawing 9 in the lenticular lens's 
outgoing radiation side, fine unevenness is formed in an outgoing radiation side 
surface by various methods, and it is also made that this secures a vertical angle 
of visibility. For example, the thing made to mix the bead of a refractive index 
almost equal to a lenticular lens on the surface of a lenticular lens 
(JP,63-163445,A), The film which made the bead of the refractive index almost 
equal to a lenticular lens mix into thermoplastic resin film material, and formed 
fine unevenness in the surface is formed, and the film is bonded to the outgoing 
radiation side of a lenticular lens by thermo-compression (JP,1-161328,A), 
Carrying out surface roughening of the outgoing radiation side surface of a 
lenticular lens by carrying out sand grinding polish of the formation public-funds 
type surface of a lenticular lens etc. (J P, 3-4 3724, A) is proposed. 
[0011] 

[Problem(s) to be Solved by the lnvention]As mentioned above, conventionally, 
about the lenticular lens, a color shift and white uniformity were reduced, the 
image was made bright, and in order to secure a horizontal and perpendicularly 
moderate view, various proposals have been made. 



[0012]However, also in which above-mentioned lenticular lens, in order to desire 
to make an image bright further and to acquire the image of high resolution, to 
enable it to fabricate the lens pitch of a lenticular lens very small was desired. 
[0013]Namely, although the shape of the incidence side lens 18 of a 
double-sided lenticular lens as shown in drawing 9 , and the outgoing radiation 
side lens 19 is expressed with formula (III) as mentioned above, In this case, in 
order to make the light which entered emit efficiently, the constant K-2<=K<=1 - 
it is preferably referred to as -0.8<=K<=0, and, moreover, the thing on the 
outgoing radiation side lens 19 for which optical convergence nature is raised so 
that it may become a single point mostly is needed for the focus point of light 
covering the overall width of the incidence side lens 18 in each lens pitch. 
[0014]However, if the cone constant K of formula (III) is made into the 
above-mentioned range in the conventional double-sided lenticular lens and the 
focus point of light is moreover substantially simplified covering the overall width 
of the incidence side lens 18, If it is horizontal and a screen is seen from near the 
angle-of-visibility degree to which luminosity falls, the problem that a vertical 
reinforcement appears will arise. This vertical reinforcement originates in the 
shape unevenness that the shape of the trough 18a of each incidence side lens 
in a screen changes delicately with each lenses. For this reason, the light which 
enters from the trough 18a of an incidence side lens in the conventional 



double-sided lenticular lens carried out total internal reflection in the outgoing 
radiation side lens side, and the shape of the trough 18a of an incidence side 
lens was controlled to be hard to be emitted and to consist of an outgoing 
radiation side lens. Therefore, the utilization efficiency of light was falling. 
[0015]Generally, in a double-sided lenticular lens, although a horizontal angle of 
visibility is mostly determined by the shape of an incidence side lens, and the 
thickness of a lenticular lens, If not less than **37 degrees for which a horizontal 
half-the-price angle of visibility is needed on the usual screen here, Since the 
optical condensing point by an incidence side lens serves as near the surface of 
the outgoing radiation side lens mostly, thickness of a double-sided lenticular 
lens must be made into 1.1 to 1.3 or less times of the pitch of an incidence side 
lens. On the other hand, in projection TV of the HDTV specification which was 
excellent in resolution, in order to prevent the fall by the screen of horizontal 
resolution, it is required that the pitch of a lenticular lens should be set as about 
0.6 mm or less dramatically small. Therefore, in order to secure the horizontal 
half-the-price angle of visibility of not less than 37 degrees in the pitch of 0.6 mm 
or less, to make thickness of a lenticular lens as thin as 0.78 mm or less is 
needed. Since the optical nontransparent part (dark space) of each pixel of a 
liquid crystal panel is large in an LCD projector, Although it is easy to produce 
moire in the arrangement of the arrangement of each pixel, and a lenticular lens 



sheet, For the pitch of a lenticular lens to be still smaller in order to prevent such 
moire, for example, to desire to be referred to as about 0.3 mm or less, therefore 
to make thickness of the lenticular lens in this case much more thin is needed. 
[0016]However, in the extrusion-molding method which is the most efficient 
mass production method of the present lenticular lens sheet, there is a problem 
of the shaping itself being difficult for manufacturing a lenticular lens at 0.78 mm 
or less in thickness, and being easy to be divided even when such a molded 
product is obtained. 

[0017]Although it is about 0.9 mm or more in thickness to be stabilized and to be 
able to perform extrusion molding on the other hand, if a pitch shall be 0.6 mm or 
less by the thickness, the lenticular lens with few color shifts will not be obtained 
with the horizontal half-the-price angle of visibility of not less than 37 degrees. 
Then, in a with about 0.9 above mm or more in thicknesses, and a pitch of 0.6 
mm or less lenticular lens, a level angle of visibility with a lens is made a little 
more smallish, and it is possible to enlarge the level angle of visibility of the part 
by the light diffusibility by light diffusibility particles. However, generally, the light 
diffusibility inside a lenticular lens increases, and if light diffusibility particles are 
used in this way, although a color shift tends to fall, since the light volume which 
reaches the outgoing radiation side lens decreases, another problem that the 
utilization efficiency of light falls will generate it. 



[0018]ln the lenticular lens which uses this invention for a transmission type 
screen in view of the problem of the above-mentioned conventional technology, 
Even when making a pitch into the fields following 0.6 mm very small, can 
stabilize and manufacture and moreover a level angle of visibility is fully secured, 
and a color shift is lessened, and the utilization efficiency of light is raised and it 
aims at acquiring a bright image. 
[0019] 

[Means for Solving the Problem]Following this invention can attain the 
above-mentioned purpose. Namely, a lenticular lens sheet of this invention, In a 
double-sided lenticular lens sheet which has an incidence side lens layer which 
has two or more incidence side lenses, and the outgoing radiation side lens layer 
which has two or more outgoing radiation side lenses with which a lens side was 
formed in an optical condensing point by an incidence side lens, or its 
neighborhood, This incidence side lens layer and the outgoing radiation side 
lens layer are substantially formed from transparent thermoplastics, light 
diffusibility particles contain in the outgoing radiation side lens layer further at 
least, and it is following formula (I) and (Il)ti>t2>0. Formula (I) 
[0020] 
[Equation 5] 

An.c. A n „ c 9 
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the inside of a formula, and ti - incidence side lens layer thickness and t2 - the 
thickness of the outgoing radiation side lens layer. The difference of the 
refractive index of thermoplastics and light diffusibility particles, [ in / in deltam / 
an incidence side lens layer ] The difference of the refractive index of 
thermoplastics and light diffusibility particles, [ in / in deltan 2 / the outgoing 
radiation side lens layer ] The weight concentration of light diffusibility particles 
[ in / in ci / an incidence side lens layer ], The weight concentration of light 
diffusibility particles [ in / in c 2 / the outgoing radiation side lens layer ], The 
specific gravity of light diffusibility particles [ in / in rhoi / an incidence side lens 
layer ], the specific gravity of light diffusibility particles [ in / in rho 2 / the outgoing 
radiation side lens layer ], di expresses the mean particle diameter of the light 
diffusibility particles in an incidence side lens layer, and 62 expresses the mean 
particle diameter of the light diffusibility particles in the outgoing radiation side 
lens layer. It is satisfied. 

[0021]This invention is explained referring to drawings. 

[Q022] Drawing 1 shows a section enlarged drawing of a lenticular lens sheet of 
this invention. 

[0023]As shown in the figure, a lenticular lens sheet of this invention serves as a 
double-sided lenticular lens which has the incidence side lens layer 1 in the 



incidence side of light, and has the outgoing radiation side lens layer 2 in the 
outgoing radiation side of light The incidence side lens 1 A which consists of two 
or more cylindrical lenses is formed in this incidence side lens layer 1, and to the 
outgoing radiation side lens layer 2. The outgoing radiation side lens 2A which 
has a lens side and which consists of cylindrical lenses is formed in an optical 
condensing point of each incidence side lens of the incidence side lens layer 1, 
or its neighborhood. The light absorption layer 3 is formed in a non-condensing 
part of light of the outgoing radiation side lens layer 2. 

[0024]Although such an incidence side lens layer 1 and the outgoing radiation 
side lens layer 2 are substantially formed from transparent thermoplastics, in the 
outgoing radiation side lens layer 2 at least, light diffusibility particles contain 
them, and they can contain light diffusibility particles if needed also in the 
incidence side lens layer 1. In this case, particles of each class do not need to be 
single kinds and may mix two or more kinds of particles from which one of 
property values differs. Transparent thermoplastic resin of two layers may use 
that from which a refractive index differs. 

[0025]Here, a lenticular lens sheet of this invention fills the following 
expression-of-relations (I) and (II) about each following parameter. Namely, 
ti>t 2 >0 Formula (I) 
[0026] 



[Equation 6] 
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the inside of a formula, and ti - incidence side lens layer thickness and t2 - the 
thickness of the outgoing radiation side lens layer. The difference of the 
refractive index of thermoplastics and light diffusibility particles, [ in / in deltam / 
an incidence side lens layer ] The difference of the refractive index of 
thermoplastics and light diffusibility particles, [ in / in deltas / the outgoing 
radiation side lens layer ] The weight concentration of light diffusibility particles 
[ in / in ci / an incidence side lens layer ], The weight concentration of light 
diffusibility particles [ in / in C2 / the outgoing radiation side lens layer ], The 
specific gravity of light diffusibility particles [ in / in rhoi / an incidence side lens 
layer ], the specific gravity of light diffusibility particles [ in / in rho2 / the outgoing 
radiation side lens layer ], di expresses the mean particle diameter of the light 
diffusibility particles in an incidence side lens layer, and d2 expresses the mean 
particle diameter of the light diffusibility particles in the outgoing radiation side 
lens layer. Here, delta n-c/rho d expresses the light diffusibility grade by light 
diffusibility particles. 

[0027]namely, light diffusibility size - approximate - S-delta n-c (the inside of a 
formula, and S ~ a ratio - what is expressed with cross-section area cm 2 /g is 



known.) The number m of per light diffusibility particle 1g [0028] 
[Equation 7] 

1 

m = 

3/4 /r (d/2) 3 9 

come out and it is - the ratio per light diffusibility particle -- since a cross-section 
area is pi(d/2) 2 [0029] 
[Equation 8] 

n (d/2) 2 3 
s 

m 2 d (O 

It becomes. 

[0030]Therefore, it is set to Sdeltanc=3deltanc/2drho and light diffusibility will be 
proportional to deltanc/drho approximately. 

[0031]As shown in formula (II), the lenticular lens sheet of this invention the light 
diffusibility by the light diffusibility particles expressed with deltanc/drho in this 
way, As it strengthens with the outgoing radiation side lens layer 2 compared 
with the incidence side lens layer 1 and was shown in formula (I), it is 
characterized by making thin thickness of the outgoing radiation side lens 
layer 2 compared with the incidence side lens layer 1. 

[0032]Thus, it faces strengthening the light diffusibility of the outgoing radiation 



side lens layer 2 compared with the incidence side lens layer 1, and is 40 
micrometers about thickness t2 of the outgoing radiation side lens layer 2. It may 
be <t 2 <500micrometer, [0033] 
[Equation 9] 

An 1 c x An 2 c g 
0 £ / < 0.5 

Carrying out is preferred, and as long as there is no problem of manufacture or 
the characteristic as a screen, it is so still more desirable [ the difference and the 
light diffusibility difference of thickness of each class ] that they are large. The 
light diffusibility of the 1st layer may serve as zero. 

[0034]The following effects by this strengthening the light diffusibility of the 
outgoing radiation side lens layer 2 in this invention can be attained. 
[0035]Namely, also in the conventional double-sided lenticular lens, in order to 
expand a perpendicular direction and a horizontal angle of visibility, there are 
some which use light diffusibility particles, but. Since the whole double-sided 
lenticular lens was made to distribute light diffusibility particles generally in them, 
If it is going to increase an angle of visibility greatly by light diffusibility particles, 
while light has passed through the inside of a lenticular lens, it is scattered about 
remarkably, and since the light volume which reaches the light absorption layer 
20 provided in the emission face of the lenticular lens increases as shown in 



above-mentioned drawing 9 , efficiency for light utilization will fall. On the other 
hand, since the lenticular lens sheet of this invention is diffusing light intensively 
in the outgoing radiation side lens layer 2 formed in thin thickness, even if the 
dispersion nature of light increases within this outgoing radiation side lens layer 
2, there are few rates which reach a light absorption layer. Therefore, decline in 
efficiency for light utilization is made small, and it becomes possible to increase 
an angle of visibility by light diffusibility particles. 

[0036]ln a lenticular lens sheet of this invention, Since an angle of visibility can 
be increased by light diffusibility strengthening of the outgoing radiation side lens 
layer 2 as mentioned above, even if it designs a level angle of visibility 
determined with shape of an incidence side lens and the outgoing radiation side 
lens a little more smallish than a conventional example, a target level angle of 
visibility can be attained. Therefore, by making small a level angle of visibility by 
lens shape compared with the conventional lenticular lens sheet, It becomes 
possible to enlarge thickness of the incidence side lens 1 A also in the same pitch 
as the former, and thereby, a pitch can be dramatically small, for example, a 
lenticular lens sheet below a 0.6-mm pitch can also be stably manufactured now. 
[0037]Although it is known that it can decrease by providing a light diffusion layer 
of a lenticular lens in a position which is distant from an emission face of a 
Fresnel lens as much as possible, moire generated with a Fresnel lens and a 



lenticular lens, Since a lenticular lens sheet of this invention has provided a light 
diffusion layer in the optical outgoing radiation side intensively, it is effective also 
because of moire reduction. 

[0038]ln a lenticular lens sheet of this invention, Since the light diffusibility of the 
outgoing radiation side lens layer 2 is strengthened, in order to improve optical 
condensing nature by the incidence side lens 1A, In the above-mentioned 
formula (III), shape of the incidence side lens 1A covering the overall width the 
cone constant K. -Even if it is made to fill -0.8<=K<=0 further and near an 
outgoing radiation lens surface moreover simplifies a focus point of light mostly 
covering incidence side lens overall width, a vertical reinforcement does not 
appear [ 2<=K<=1 and ] on a screen like a conventional example. That is, since 
such a vertical reinforcement is fully gradated by the light diffusibility of the 
outgoing radiation side lens layer 2, it does not pose a problem in practice. 
Therefore, in this invention, shape of the incidence side lens 1A in the 
above-mentioned formula (III) covering the overall width the cone constant K. 
-Make it fill 0.8<=K<=0, and, moreover, near an outgoing radiation lens surface 
simplifies a focus point of light mostly covering incidence side lens overall width, 
and this improves optical condensing nature and it becomes possible to raise a 
rate for Mitsutoshi. 

[0039]As mentioned above, as for each parameter which determines light 



diffusibility in this case, although a capacity factor of light is raised, an angle of 
visibility is increased and minuteness making of a lens pitch is made possible by 
this invention's forming the outgoing radiation side lens layer 2 thinly, and 
strengthening that light diffusibility further, it is preferred to consider it as the 
following range. 

[0040]That is, as for both difference deltani and deltas of a refractive index of 
thermoplastics and light diffusibility particles, it is preferred about the incidence 
side lens layer 1 and the outgoing radiation side lens layer 2 to use 0.01 or more 
and 0.12 or less. A range which has a luminosity with the vertical directivity 
characteristic of light small when a difference of a refractive index is less than 
0.01, and a preferred screen becomes narrow by a periphery of a sliding 
direction to the central part. Therefore, since quantity of light diffusibility particles 
needed in order to acquire predetermined light diffusibility increases, it is not 
desirable from a point of economical and a mechanical strength. If a difference 
of a refractive index is larger than 0.12, in a periphery of a sliding direction, it is 
bright to the central part of a screen, and although it becomes large, since a rate 
of change in luminosity near a transverse plane becomes large, the degree of 
angle of visibility is not preferred. Since an addition decreases, a line called a hot 
band by lack of hiding can be easily seen, and it is not desirable. 
[0041]About weight concentration of light diffusibility particles, it is preferred to 



consider it as 0 % of the weight or more and 3 % of the weight or less in the 
incidence side lens layer 1, and it is preferred not to usually distribute light 
diffusibility particles, i.e., consider it as 0 % of the weight. It is because the above 
outstanding effects are acquired by strengthening light diffusibility with the 
outgoing radiation side lens layer 2 in this invention. On the other hand, as for 
weight concentration C2 of light diffusibility particles, in order to fully strengthen 
light diffusibility in the outgoing radiation side lens layer 2, it is preferred to 
consider it as 3 % of the weight or more. 

[0042]As for both mean particle diameter of light diffusibility particles, it is 
preferred about the incidence side lens layer 1 and the outgoing radiation side 
lens layer 2 to be referred to as not less than 4 micrometers and 30 micrometers 
or less. Although there is little quantity of light diffusibility particles needed in 
order to acquire the light diffusibility of a request by mean particle diameter being 
less than 4 micrometers and it ends, the color temperature characteristic falls. 
On the other hand, since quantity of light diffusibility particles needed in order to 
acquire predetermined light diffusibility will increase if mean particle diameter 
exceeds 30 micrometers, it is not economically desirable, and since light 
diffusibility falls, it is not desirable. 

[0043]As the outgoing radiation side lens layer 2 of this invention, being formed 
thinly is preferred as it becomes a periphery from a center section of each 



outgoing radiation side lens 2A. Drawing 2 and drawing 3 are the expanded 
sectional views of a lenticular lens sheet of this invention formed in this way. In a 
lenticular lens sheet of drawing 2 , a light transmission section of the outgoing 
radiation side lens 2A is carrying out crescent shape, and a center section of the 
outgoing radiation side lens 2A is thicker than a periphery from what was shown 
in drawing 1 . In a lenticular lens sheet of drawing 3 , a center section of the 
outgoing radiation side lens 2A is thicker than a periphery further from what was 
shown in drawing 2 . 

[0044]This reason is explained using drawing 7 and drawing 8 . A sectional view 
of a lenticular lens sheet of three kinds of composition is shown in drawing 7 . (A) 
is the conventional composition and, as for a thing of about 1 law, and (C), 
thickness of (B) of the outgoing radiation side lens layer is the thing whose 
thickness of the outgoing radiation side lens layer goes by two-layer composition 
in the center of a lens and which is alike, follows and is thick with two-layer 
composition. A dispersing agent shall distribute (A) to the whole and, as for (B) 
and (C), a dispersing agent shall be distributed by only the outgoing radiation 
side lens layer. 

[0045]ln composition of (A), since light path length in whom an optical path (a-1), 
(a-2), and (a-3) pass a medium by which a dispersing agent is distributed is 
almost the same, he diffuses any light of an optical path to the same extent. 



Therefore, horizontal luminance property becomes almost the same as the 
luminance property of only lens shape. 

[0046]ln composition of (B), since a direction of (b-2) becomes compared with 
(b-1) and (b-3) that it is hard to diffuse light of an optical path of (b-2) since it is 
short, light path length who passes a medium by which a dispersing agent is 
distributed becomes the horizontal luminance property to which the degree of 
half angle fell a little. 

[0047]ln order that the homogeneity of light path length who passes a medium 
by which a dispersing agent is distributed in composition of (C) may approach 
composition of (A), If dispersing agent concentration is adjusted in order to use 
the same screen gain, since horizontal luminance property approaches the 
characteristic of (A), and there is moreover little optical loss compared with (A), 
the characteristic which subtracted the skirt from (A) more will be obtained. 
[0048]Thus, a lenticular lens sheet of composition of (C) can be made almost 
equivalent [ the degree of half angle of luminance property with efficiency for 
light utilization horizontal high moreover ] to the former. 

[0049]ln a lenticular lens sheet of this invention, according to a pitch of a lens, 
etc., the light absorption layer 3 formed in an optical condensing part of the 
outgoing radiation side lens layer 2 may be formed in heights of the outgoing 
radiation side lens layer 2, as shown in drawing 1 , and as shown in drawing 4 , it 



may be formed in a crevice of the outgoing radiation side lens layer 2. That is, it 
is necessary to form height of heights so that emitted light may not be 
intercepted by a heights side attachment wall, when forming a light absorption 
layer in heights of the outgoing radiation side lens layer 2, and when a pitch of a 
lens is comparatively large, since it is easy, it is preferred [ manufacturing such ]. 
On the other hand, since a difference of height of heights and height of the 
outgoing radiation side lens must be made small in proportion to a pitch when 
carrying out minuteness making of the pitch of a lens, it becomes difficult [ a 
process top ]. On the other hand, if a light absorption layer is formed in a crevice 
of the outgoing radiation side lens layer 2 as shown in drawing 4 , compared with 
a case where a light absorption layer is generally formed in heights, will become 
complicated [ the process ], but. Since emitted light is not intercepted even when 
minuteness making of the pitch of a lens is carried out and a capacity factor of 
light can be raised, it is desirable. 

[0050]The lenticular lens sheet of above this inventions can co-extrude a resin 
sheet which forms the incidence side lens layer 1 , and a resin sheet which forms 
the outgoing radiation side lens layer 2, and can manufacture it easily by the 
co-extrusion forming method fabricated through between metal mold rolls which 
have predetermined unevenness. 

[0051]Next, a manufacturing method is explained in order to manufacture a 



lenticular lens sheet of this invention. As a method of manufacturing a lenticular 
lens sheet of two-layer structure, after extruding each layer from a die, it pastes 
up, and also before extruding from a lamination method to fabricate and a die, a 
co-extrusion method which piles up each layer, and extrudes and fabricates it in 
the state where it lapped is. At least one layer is beforehand fabricated to film 
state, and it may paste up with another layer and may fabricate in a lamination 
method. 

[0052]When manufacturing a lenticular lens sheet of this invention, a 
co-extrusion method is advantageous. The reason is the following two points. 
First, when forming a film corresponding to the outgoing radiation side lens layer 
by a lamination method, since a dispersing agent is high concentration, it is 
difficult [ it ], although it is necessary to make the outgoing radiation side lens 
layer 1st distribute a dispersing agent at high concentration in a lenticular lens 
sheet of this invention to hold a film state. On the other hand, when extruding in 
a co-extrusion method, since an incidence side lens layer which is already 
thickness and as for which size becomes is pasted, it is satisfactory. 
[0053]Since it becomes two-layer in a die with a molten state and enters into it at 
a metal mold roll when it fabricates by a co-extrusion method to the 2nd, the 
outgoing radiation side lens part of the outgoing radiation side lens layer has 
thickness distribution, and a lens center portion becomes thick. 



[0054] 

[Example]An example is given to below and this invention is explained to it in 
more detail. 

The lenticular lens sheet of the structure shown in example 1 drawing 1 was 
manufactured. In this case, the pitch (p) of the lenticular lens sheet was set to 
0.6 mm, t(whole thickness) = 0.95 mm, ti(thickness of incidence side lens layer) 
=0.8mm, and t2(thickness of outgoing radiation side lens layer) =0.1 5mm. 
Polymethylmethacrylate is used as thermoplastics of the incidence side lens 
layer 1, It is particle diameter di=17micrometer as light diffusibility particles 
which it is made to contain. The particles of the inorganic system of difference 
deltani=0.026 of the refractive index of thermoplastics and light diffusibility 
particles were used ci= 0.5% of the weight. 

[0055]Polymethylmethacrylate is used as thermoplastics of the outgoing 
radiation side lens layer 2, It is particle diameter d2=8micrometer as light 
diffusibility particles which it is made to contain. The particles of the organic 
system of difference deltan2=0.1 of the refractive index of thermoplastics and 
light diffusibility particles were used C2= 4.0% of the weight. 
[0056]Lens shape was made into principal curvature C—2.9 and the cone 
constant K= 3.5 in front type (III) at the incidence side by the principal curvature 
C= 3.2, cone constant K—0.45, and outgoing radiation side. 



[0057]ln order to manufacture such a lenticular lens sheet, it manufactured with 
the coextrusion process using an extruding press machine like drawing 5 . 
Namely, this extruding press machine comprises the sub extrusion machine 5 for 
extruding the main extruder 4 for extruding the incidence side lens layer 1, and 
the outgoing radiation side lens layer 2, From both extrusion machines, the 
two-layer resin sheet 6 was extruded and it fabricated by slushing among the 
metal mold rolls 7 and 8 of a couple with which the shape of the lenticular lens 
sheet is minced beforehand. The thickness of two layers was controlled by 
adjusting the extrusion outlet of an extruding press machine. 
[0058]The light absorption layer was printed with the conventional method to the 
sheet which carried out extrusion molding in this way. 

[0059]Thus, when image evaluation of the manufactured lenticular lens sheet 
was carried out combining the Fresnel lens, the screen which was excellent in 
resolution conventionally was obtained. When total light transmittance was 
measured, it is 84% and it became clear that it is a screen with few light volume 
losses. 

It is a lenticular lens sheet of the structure shown in example 2 drawing 3 , and 
could be t= 0.9 mm in thickness of pitch (p) =0.3mm and the whole. The 
thermoplastics and the light diffusibility particles in the incidence side lens layer 
1 and the outgoing radiation side lens layer 2 used the same thing as Example 1. 



This sheet was fabricated like Example 1 by ****** shown by drawing 5 . The 
temperature of the 1st metal mold roll 7 was 230 ** in temperature before the 
extrusion of the resin extruded from the main extruder 4 and the sub extrusion 
machine 5, and was 100 ** in temperature of 35 ** and the 2nd metal mold roll 8. 
[0060]When image evaluation was carried out combining the lenticular lens 
sheet and Fresnel lens which were manufactured like Example 1, the screen 
which excelled the conventional thing in resolution was obtained. 
Although the lenticular lens sheet shown in example 3 drawing 4 was fabricated, 
the pitch, other resin of thickness, the physical properties of particles, lens shape, 
etc. were altogether made the same as that of Example 1 . 
[0061]When image evaluation was carried out combining the lenticular lens 
sheet and Fresnel lens which were manufactured like Example 1, the screen 
which excelled the conventional thing in resolution was obtained. 
It is a lenticular lens sheet of the structure shown in example 4 drawing 4 , and 
they could be pitch (p) =0.3mm, t= 0.9 whole mm in thickness, ti=0.7mm, and 
t2=0.2mm. It is di=17micrometer as light diffusibility particles which it is made to 
contain, using polymethylmethacrylate as thermoplastics of the incidence side 
lens layer 1. The particles of the inorganic system of m=1.52 were used ci= 
0.5% of the weight. 

[0062]As light diffusibility particles which it is made to contain, it is 



d2=8micrometer, using polymethylmethacrylate as thermoplastics of the 
outgoing radiation side lens layer 2. The particles of the organic system of 
n2=1.59 were used C2= 6.0% of the weight. 

[0063]Lens shape was made into principal curvature C=-8.0 and the cone 
constant K= 0 in front type (III) at the incidence side by the principal curvature 
C= 2.7, cone constant K=-0.45, and outgoing radiation side. 
[0064]Thus, in this example, in order to increase a level angle of visibility, since 
the curvature radius of the outgoing radiation side lens was made small, in being 
large (usually not less than 8 degrees), a color shift is large and a problem has 
the angles of convergence epsilon as a screen like the usual three-pipe CRT 
type projector, but. Like a liquid crystal projector, even if the number of projection 
lenses was one or that of projection lenses was three, when the angles of 
convergence epsilon were small, the thing small generating of a color shift and 
suitable as a screen was obtained. That is, the obtained lenticular lens sheet 
was combined with the Fresnel lens, and when projected with the liquid crystal 
projector, the good screen with little moire was obtained. It was made for the 
liquid-crystal-picture-elements pitch on the screen surface at the time of 
projection to be 4 times the pitch of a lenticular lens sheet. 
The parameter of five to example 12 lenticular lens sheet was variously changed, 
as shown in Table 1, and the lenticular lens sheet was manufactured with the 



coextrusion process like Example 1. And a level half angle and total light 
transmittance were measured about these. The result was united with Table 1 
and Table 2, and was shown, this sets in the example of this invention - 
especially [0065] 
[Equation 10] 

An, c, A n 9 c 9 

□ s ! — L_ / £ — i_ < 0 5 

When it carried out (examples 5, 7-1 1 ), it has checked that a level half angle and 

total light transmittance improved. In the above example, a crack all did not arise 

in the mold goods of the lenticular lens sheet, and it was able to manufacture 

stably. 

[0066] 

[Table 1] 



lessened, the utilization efficiency of light is raised, and a bright image comes to 
be acquired. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The expanded sectional view of the lenticular lens sheet of the 
example of this invention 

[Drawing 2] The expanded sectional view of the lenticular lens sheet of other 
examples of this invention 

[Drawing 3] The expanded sectional view of the lenticular lens sheet of other 
examples of this invention 

[Drawing 4] The expanded sectional view of the lenticular lens sheet of other 
examples of this invention 

[Drawing 5] The explanatory view of the manufacturing method of this invention 
[Drawing 6] The outline lineblock diagram of transmission type projection TV 
[Drawing 7] As for the optical-path situation in the conventional lenticular lens, 
and (B), in (A), (C) is an optical-path situation in drawing 1 , and a figure showing 
the optical-path situation in drawing 3 . 



1 

[Drawing 8] The figure showing the relation between the degree of level angle of 
visibility in (A), (B), (C), etc. of drawing 7 , and standardization luminosity 
[Drawing 9] The expanded sectional view of the conventional lenticular lens 
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t i±s#nii| u y x«tc tt^ffittttMiB^jy^r £ ^ 

( 1 ) fecfctf (II) 

it (I) 



5£ (Jl) 

* ssje-t -s mim. i s fc a 2 is*© u * 5 - u > 

X*>-h 0 

0. Ol^An, <0. 12 
O^c, ^3®«% 
4/irn^d, ^30fin 

£S§ J£-f S if5J<lS 1 * fctt 2 IB*© l^V^a7-b> 
X'>- ho 

0. 0 1 ^ A n 2 < 0 . 12 

3JIS%S c 2 

4 fzm i= d 2 i= 3 0 jtm 

%»8JE-r5ll»*9i 1 £/cf±2fiBi$©b>^+a5-U> 
X->- ho 

[»#JS6] &A«IMU>X0JB#*^ ^(110 T 

mzfts L^xmmi^yX(o^cxmt^mm 
&i$%nmm-x*&%miit® 1 sfca 2%m.<Dvy=s- 

+ a7-byX~>- ho 
[»3] 



Z(x) = 



1 + (1 - (K+ 1 ) 

0. 8^K<OT'fe§ 0 ) 

x\c^x^<D^^mhmmu^r^z-Dtixm<^ 

f&ZftT^ZmM 1 Sfc«2lE«©Uyf-+a^-b 
VX->- h 0 

[|«*IS8] Uma7-U>X->-h^ A#ttl 

\syxm*tB&L?%>m 1 ©fiiigy- h fc matin u>x* 

%^-r^^2©1§J)|g->-h^tt#LtbLL, P/t£©[H] 

1 Eiouyf*a7-i/yXJ/- h 0 

9 ] A*f»j isyxm*M$L? %m 1 ©«ibs/ 
-hi: ttAtfl) u > x® ^ffM-r 5^2 <omm f- h 

§ If *JS 1 is*© u y a 5 - u yxs/- h © 



C* x2 ) 1/2 



A (III) 



[0 0 01] 

u - yicmtL, % ©x *u - yfciSifl Ltcwim^ m 
t>ft%m$>mxt> v -ymuyttaL^-uyXis- h 

£HU ttthyf+a^-hyXO^'yf (tBWfflil© 
77 7^h7^ GtRiRJi) ©-HJW*v^3, J-XT 
^{ct?<y^i:^-r§) ^/Jn^ua, HDTVXo->"i^^ 
-^LCDXo 3>x ^^-fflb>f+a7-uyX->- 

htM-r§ 0 

[0 0 0 2] 

^jSfC^-rSfcftJC, l/>f+a7-UyX'>- h^ 
rnrvnol ptici- — v J. i- isfcyaiK -i°>-i j ? - A> , 



wmy- b-bi i z u 



;/T V^fci^Tfi, Wfe©3*<97 

7^yf (crt) 9, 10, i i zm-mc&^T, 

&C R T ±<DM£t3!?f£*b>X 12. 13, 1 47 

[0 0 0 4] C^MTti, 7^y->4Ml^£f£f5l/ 
yX^^^^^il^O^-r^^ (0 6 e i: LT 
1^-5) H\ MM 8° W±£:ftoTfcD, &fe©)\:!S©7 
^'J-yi 7 MDAItftgfig^ott^o £©/c&, 



*7->7 K S^OftWfftA***^ t£*7^ h 

[000 5] *7->7h, #7^ h • i^-5f-f 
©U^;l/?:|6i±$-ti:Sfc:i6tc, fi£*H\ 111 7 fc^L/cJ: 

a tc , xttWiBfc > u y f >j a ;u u y x> e> % -s A#tiJ 
c o .o o 6 ] c xmm isyX] 8 feet tftb m\ 

U>Xl 9©Jfctt«, ant&s (HO 

[0 0 0 7] 
[ft 4] 



C x 



2 



Z(x) = 



1 + {1 - (K+ 1) 

3l£n3H, t«R, 7Xft^$.§i/HiM{C4^±©iS^ 
©Ip}^ JjQ a. fc ffilgi: ft o T 1/ ^ o 

[0 0 0 8] •?■ lt, c<D&?tmmvy?-*3.=r-\s 
yX\ e^ffl^/cx^u-ytcfc^r, se>tc#5— 
7h£'>ft<1-?>ft£©/ca6(<:, X#fMU>Xl 8*5 J: 

tfawimuyx 1 9 ofiffip^^^^-ri. c 

ffi38£*iTV* 0 W^tf, A3*«U>Xi:di»IIWU>X 
©ffiBMffi*, ~#© uyXVM&imiiOUyXffitf 

ffi± t §ck a CLfeD Of BBie 57-81254, WBB 
IS 5 7-8 12 5 5), S6fCA*fWJUyX©*R©* 
<L^£ 1/^^.7-1/7X1 6 ©M^©JSflff© 

iSHBtfcsfj* l < ft s «t 3 twp^Lfe o-r sc t mm 

HS5 8-5 9 4 3 6) *«$nTl^ 0 £/c, 2ftffi 

misy?-*^7-uyxmm&fr-&, &uy^*a7 
-vy xvfflmmwic. wm z&oict&zt. 

%fc^(D&o%.wm\sy?-*3.7—}syX<o~-fi<Dfflm 
SB® AJWfll U^Xfc tHftfll U>X*3fctfcK: *t LTIBtfft 

tMt^ctfeii^ftti^ mwms 8-108 
523) o s/c, x»«iu>x©it«*ais©ii)ie«Fttfcjg 
m%r><DMyt¥fft%mz.%ct mmw- i - 1 8 2 8 3 

7) fe«SftTVSo Sfc, W5i/^«*t#5fc46 
A^ffliJ \syX<D%mi5fa<Qimmt!£Z7k¥-1 : )ft<Dffi 

ns 5 2 - 4 9 3 2) 0 sfe, x»iwuyxosspo** 

^SS^rtB^ilbyXoaSiJ: D g&flUJteifiv^'vf £> 

D, *7-S/7 h*/Jv£< LfcWfc** (»M¥ 1 - 1 
8 2 8 3 7) o 

[0009] cocfcdicAfcHiijuyxi 8vm#mijb> 
ma? axrmcmiLTt^?) £#ku 7j<¥77iS]© 



c 2 x 2 , 1/2 



a (in) 



[0 0 10] L^Lft^G, 7 , c»l4'«i-7^L/y^+ 

§ 0 d©/ci6, l/7 ; 5 1 *av-l'yX©tBS:HRiJ(C{i|219 
{c^L/c<fcdft, ASWJU^Xl 8K*fJS-rsdiWflJU 
>Xi 9£JIM-f SCtfcftljLT, tb#mi«tM^© 

•/jaTii^^iHifl^m^ l, c nt «t o ssi[*isioitH 
7-i/yx^(5i?iL^}jT$©t*-x^i/>f+i7 

-UVXClillLgAS^SCi: (WWIBB6 3- 1 6 3 
445), isy?-*3. ; 7-)/yX£mmL^mm<D 

^byf*a7- U y X©tH#tiJffitc^E^-r 
(«fBU¥ 1-16 13 2 8), uma7-UVXO 
JgfiRffl^3ao*iB*fiM80Wli-r*lffcJ: D L/>^*a 
■5 - u > X©ttJ»«J*iB*ffliBf kf set mm* 3 - 

4 3 7 2 4) tfIi?nt^5o 
[0 0 1 1 ] 

7j<TOlft*J:tfSit*lRlt»t«:a»*8lfi"rSfcii>C 

[0012] u^uft^e., ±iB©^-rn©L/yf-+a 

j^asn, $/c, MmB&vmmm&rc&bicisyi-* 
a 5- u>x© pyxtr-y f^iftt^s < fiJtm-et § 

[0 0 l 3] "Tftt)^, Hu$©J:5f;:, 09tc^LfcJ; 

J". -CSS; 1 . - ,=S- -V- _ 1 . ■« / -7"/n T Sr4-/Hll 1 .•« / "7* 1 O +-- V 



14J 



WHAT b-bl 1 ii U 



iK*-2^K^l 1 !ifJL((i-0. 8£K£0t 

u Lfrt>&\syX¥v3-ias\,^TX%imisyX\ 8© 
£ffiict>K o yt(o$m^tamm\yyx 1 9 ±©(sis*ip. 

[0 0 14] LfrL&tffc, «Offiil/^a7- 
UVXfcfe^TS (I I DOHlljett K *±E©«!Hfc 
U LfrfeAWttJUVXl 8©£ffifC*>fcDft©ll&3fcj£ 

wn mr&fr *> x t v - y t mm s 1 v ^ 

yX©#35 1 8 a (DBWtf&UyXlC «t OflMWcH&S 

©Slbyf+a 7 — UyXtCfe^TiiA^tJbVX© 
@g|H 8 afre>AWf-?>ftftWffli]b>XffiKT£Kltf 
L , ttl#t ffl) U >Xfr 6 fcHW Uc < < ft * J: 5 fc Altf $J U 
^X©£3R1 8 aOJBttfcl&IWLTVfco LfttfoT. 

[0 0 15] gfc, -flStC, j5)gffb>^-T.^-U>X 

fcfc^Tfi, 7]<¥^r&i©»^(±. AfcHfWUyX©^ 
£Uy : ?-3-jL5>-\syX<DmWC£9m£ftifeZtlZ> 

&s t $ n s ± 3 7 0 w± t -r § t , x#t(Rij u > xk «t 
c t^e, ffimisy?-*3.7-uyx<Dm3MzxMmi' 

yX<D l ~ l . 3 fgJ-XT i: Lft tfnfi'ft 6 

£</\> m^(omnrcHDT vttttoyp^x^ 

^£'h£<, 0. 6mmJ->TR^ Ift^-rSCfctf 

^Jl<$n-§. 0 tf<y^0. 6mmJ^TT% 7j<¥~/7|£j 

<WB 3 7 ° U±£fi*«-f Sfcftfcii* 

a7-l/>XOg*li, 0. 7 8n£rF£V>5ffl/'"E><D 

terse fctf&gtsns,, lcdxp^x^ 

X'y- V tWB&lttT WP+^tfs £©<£: o ft 



[0 0 2 0] 



0 & 



> t o >0 



A n ^ c | 
"l d l 



An 2 c 2 
"2 d 2 



yxmomt. An, aA^iJb>X«t;:*jits^Bl^ 

om u >x« k fett § ^pi^imi t mrnmmk* t © 



tfSSn, ^oTC©tI^<Dby^+^7-b>X©Jf: 

«t <o -mm < -r s c <t t $ n § 0 
[ooi6] L^Lft*^, sscn^yf-^a^-uy 

fc^T, ff^O. 7 8M«TT*U>f*a7-U>X% 

[0 0 17] -77, fftfJLfiRJB^jeLrffacfc^T? 

n 3 7° &±-r*ilv—^y h<D / >4v^U>^+j.5-b 
>Xtt»6ti4l/\ ^CT, ±S5O«t?40**?IO. 9 
■UJLRff tf y f - 0 . 6 miniXT© a7-l/>X 

k *3 1 > r % v y xk x § 7\<nmn % -^^j ^ $ ^ l > 

ifiT'-r s (sifiik: § t, u > a 7 - u > Xrt sr> 

[ooi8] *%H;Ki, ±i2se*stR©Ppm^tc«*, 
■&m^^v-yicmmt^isy^^^^-isyxic^ 

¥8iHF ft ^-t-5->tc 5S«-T § i: ttfc * 5 - y ~7 V Z'P& < 
[0 0 19] 

f+a7-b>X'y-Ki, ^©A#t(R'lb>X^-r 
5 AWfPJl vyxmt, xm\ uyXic j: § * re 
{±^-©3fi^{c u >xiB3b^^?nrcisa©tH ftrwi u>x 
zmt%ii\MM\syxm£*mt%Mffiisy : 3 L *3L7- 
vyxy-v^te^T. mxmiuyxmt&Mmisy 

^?n, (i) *5«ttf (id 
a (i) 

[1555] 

^ (I!) 



ft»u?©«ffl?j|Jt, p, tiA*riHfJU^XJi{cfeltS^ 



<SX- W *A "7. ^r. TI7 «n fc"r •{K 



Kb) 



b - b 1 120 



[0 0 2 1 ] *^^llM^#R«L4A ,; 6F;^-r§o 

[0 0 2 2] mnt'^m(D]yy^a.^-iyyXzy- 
[0 0 2 3] RHJc^Lfc^atc, c©5i^©uy^* 

1 icimmvy v y F u tin vyXfrt>tz% AWil b> 

Xl A«?ntfc^ S/c, tBSUPJjUyX/f 2tC 
(i , AIM] b>XI l ©& A#tfi| Vy%<r>ii$k%*k $ fc 

^(ommc isyxmit^tZs y u >ku*;^ y x 

t, > t 2 >0 

[0 0 2 6] 



0 * 



An 2 c 2 
p 2 d 2 



yxmomt. An, «AH#ijbyxiitcfctt§iinm? 
«mhk t mmmmiL^ t ©®«t^©2§, a n 2 ami* 



wmmm-(Dim, p 2 amatM uyxmic isv&ye 

ttlSlft^OT^ifiS**^. ) ca\ An-c/pd 

[0 0 2 7] -rftt)-6» 7t»l y ±C0A/J4iifif«W(C s • 
A n • c (S^k S ttJtRffififficaz /g^^n^ili: 

ftmfcfc 
[0 0 2 8] 
[ft 7] 



m = 



3/4/r (d/2) 3 p 



T-fc 0 . JtttttttUtt? 1 fflfcfc 0 ©JtBrffiifitt * ( d 
/2) 2 T&SfrpK 

[0 0 2 9] 

[ft8] 

«■ (d/2) 1 3 



S = 



m 



2d p 



mmuyxm 2 ©^MfeftgruaiftM/i 3 t>w&£ 

[0 0 2 4] c©«fc 9&AfcH»IU>XJI 1 *5<fctftHSflM 

vyxm 2 «M«c2W4«iprffltt«!iifr6«jKsn 
'^^t^mmuyxmz^tmm.'&MW.^ 

©Wt-fcS&giifc < , ^#>lfr©Mfeffi©S&5 2 
»^±©»te : F*g£L"CfcJ:i/*. 2 0©jl© 

j8WJ»pTffltt«J!8t4JB«f *©«4 * ©fcflUB L T fc «fc 

[0 0 2 5] CCT, *»b>f*a7-byX-> 

en. (10 *atfcf -r&to-fe, 

s ( I) 

[ft 6] 

it (II) 

[0 0 3 0] LfttfoT, S A n c = 3 A n c/2 dp 
ft 0 , ftttttttttSfiflaWfc Anc/dp fcJtflJ-f 5 c 

[0 0 3 1 ] ^OU>f*a7-l/yX'>- Ki, 
COi^CAnc/dp -p^SnS^fiSIRttlftB^ C <fc 
Sftttttte*, S (II) fc^LfcJ;?^ A*fllWU>X 

/i 1 jcit^rmwfiiu>xji2-eaifbL, sen k.* 

L/c<fc?fc, tB&tii|l^XJ12©IP£ t 2 J&AWfltJUy 
X® l fcJfr^TfflK LT^SCi:*«F«i;tT^5o 

[0032] c<D&oic rnma vyxm 2 ©^t£«it 
Jkxmmvyxm \ fcjt^Tatft-rsfcjRLTtt, mat 
Misyxm 2 ©J¥£ 1 2 40(ui <t 2 <5ooji 
in t u 

[0 0 3 3] 
[ft 9] 

an t c t An 2 c 2 
0 £ / < 0.5 



"1 d l 



p 2 d 2 



MSt>"7trai4©M«A#i/^MS S 1 «03tllS 
[0 0 3 4] cnfC«fcO*«WtC*3t^Ttt;*HR!JU>XJi 

2 ©7-c»ft^fi:-r 5 c t \c* &m x 1 m^itm 

[0 0 3 5] -T*t>^, IHOSIb>f^a7-l/y 
Xtc fci^T fc , ME^Inlts «fc tf7k¥7j ft©*!iFft ^rKA 

t&tctbfc mm&vmf-ittim l rc t, ©« * § *v * 

Jtltftttttti?*^ « T V> fc fc 46, )ttt«S[ttttfi[? 



hu$©0 9 K^LfcJ: O K L/>f+a 5- U>X©tiJlf 

WMU^XJB 2 Jcfei^T3t***«lcl4i[*-&Tt'»Sfc 
tMXS JCPIigtSfi|£«:'>ft^ 0 fi£oT)tfiJfflJft*© 

[0 0 3 6] $/c, *SWOUma7-U>Xi/- 

x#tmu u> x^ m will lyyxommc & ? rm^ £ n§ 
ti t -r s *¥ta»ft s c t tf-e t s o tot, 

>X'->- h fcJfr*T/h£ < C tfcdc 0 , fi£*i: 
© tf y f-K fe^T X*M8 U > X l A ©ff^% A * < T 
Set A^oiftli: ft 0 , c ntc «t 0 k° >y ^©/J^ 
t\ 0]*.(£O. 6nmlfyWF©, b>f+a7-l/y 

[0037] it, yu^jiuyXtuyf-^-a.^-u 
yx^^ofg^-rstTUi, 7 iy^;uiyyx<Dtamm 

ffittJifclftttS c K«t 0 ffia*TSr Set tffcJ&tiTV 

[0 0 3 8] SfcsEK, *%Bfl©U>f+a7-l/yX 
h Efc^Tti, tBttffliJ U^X/l 2 O^jEtttt^ant 
LTV*©?, AWMU^Xl AtcJ:SJt*)fett*K* 
S/c&fc, A&t{R'JU>Xl A©MKft*, ^<D-^mict)tz 

l, ?6(ai-0. 8^K£0£8S;fc-f «fc?{«:U Lfr 

t> a»m vyx^Kfrtc o Komm&zmt vyxm 

fc«ffll^Snscfc«ftv\ -Tft=b*», c©ck?ftii®5 

immivyxm 2 ©ftSJMKcfc 0 +#£8^3*1 

l^Ttt, AifiJU^Xl A©J£K*» *©£Wctafco 
Thuj$©5£(III) iCfc^TRiaK^ -0. 8^K 
£ 0 fcSjfc-r J; 3 (c L, LfrfcAWHUyX^Wcfcfe 
9 ft©»m££ tBW U > Xa®M ifi©fS (5"#-{C L T , 

[0039] j-x±©j;-mc, *muz. mmiuyxm 
2*n<&j&u t <=> »c eo^itfttt*^ tr s c t k 



WBHT b - b 1 1 Z U 

[0 0 4 0] -Tft>b^, XWUIUVXl l *5«fctfttH*W 
vyxm 2 co^t, ^fflttWIBfc^lSftttlWfi^i: 

©ffl#T$©M An, MAn 2 (±±tfC 0 . 0 1 W±. 
0 . 1 2 WT -T * c S U\, JB«f *©^*^ 0 . 

©t\ Sj?fwt3«fct;i»tsw3aje©^^e>»* l < fti^ 0 
jgfiA^ < ftztfrnwimvommnrntw-xz < ft 

DfflEL<ft^ 0 

[004 1 ] jtffittttflwa^fiajififco^Tti, a 

*tiib>Xl 1 (cfe^T(i0S«%W±, 3SS%WT 

*^^t3^r«ttj#miiuyx^ 2 T*«tt«tt*ai<tr 
« c t tc «k o wje© «fc a ftmftrc5m*mz>fr zvto 
%>o -is. mm\uyxm2^is^xit, -titocfflm 

[0 0 4 2] 7feffiM±«u?©¥±^l5II(i:, A*tiJb> 
X® 1 fccfcD : tt5#tf]b>Xlf2(CO^T, «(C4 /in W 
±, 3 0 fin WTfTSC fcAWS LA\, Ti^BS*M 

n§7tl£Mi(14»ji^©»fi'>ft < T-Tty^fefijg^tt^ 
[0 0 4 3] Sfc, cl©fg0fl©(±ilt{RiJU>Xa2 i: LT 

«, #tfj*niuyX2 A©(f*gp*>6jajaa5K*sKo 

hT»<MJnT^«ilfcWSL^, 0 2*5 cfc tfH 

X->-h©teA8(TffiBITfeSo 12©bmi7-l/ 
yXy-Mcl5^t(t tfjftHBJU>X2 A©^)!^ 
HB^ff^LTtsD, 01 {C7^L/ct©cfcDttS*H|iJ^> 
X2 A©tf*gpA^iaSPJ:D€>IP<ftoT^So Sfc, 
!3©U>'f4 1 a7-l/>Xv'- hfCfe^Tti, 02E 

tts Lfc t, ©J; o £ e> tBitffl b> x 2 a ©**gi5ft^a 

[0 0 4 4] 07, B8*It^T, £©JI&£!KBjrr 
S 0 0 7tC, U^f +a 7- UVX^- 

h©ifffi0%^-To (A) fifie*©^fig, (B) &2jf 



it 2 mffif&vmm uyxm^m^uyx^c i > < 
u (b), (o ttawmu>xji©*fcaj:tt 

[0 0 4 5] (A) ©ffi/jSctCfc^Tfcl:, ftffi (a- 1). 
(a-2). (a-3) fctfctttt©#tt£tlT^SJ£K 

*iii@ts3t!SSti«(^i5i-T*ss/'ci6, ^-rno^ss 
it , u yxra#©#© wsfttt £ stf p i; t & § e 

[0 0 4 6] (B) ©ftMfCfc^Tti, ffitttt©#ttS 

nr^swtK*iiji-rs3ie!Sfitt, (b-2) ©##, 

(b- 1 ), (b-3) tJt^TJSV^*, (b-2)© 

t l tcimtsfammm. t ft §<, 
[0047] (o (ommc^xit, wmtoimz 
nx^^m%mm-t^-mm(D^-mt (a) ©#m 

Kifi^Kfcfc, 7j<¥^I^J©lfM#tt« (A) ©WMtKjfi 

L^t, (a) [Ot^xmw^'pr^rdsb, m- 
©x * ij - > y tc-r s rcftKffittttifta^Mfi-r § 

4:, (A) .tot, J:91f*tH\fc1$ttaH#e>ftSo 
[0 0 4 8] CO^atLT, (C) ©#5R3c©U>^+ 

# fa©»M#14©¥fi£i M fc f£* fSOTjag f § c t 

[0049] *»i/mi7-uyx^- 

LtcJ; -5 ttiltAJ ©dbgfltcffM L T t> <fc < , 

0 4 £^Lfc<fc 9 tCttS^fillUyXS 2 ©CflglUCffMLT 
fc<fci\, -fftto^, 7t0ft^I^tBWffli|U>'X7i2©tilgp 

fc jim 1 5 ^ £t (i mmm^ammvmm tmt^a 

o \c ehffitDM £ ^ffM-T 3 c i: £ ft D , U >X© 

tt§aTfes©T*jf?sH/^ 0 uyXoif7f*« 
fflft-rs^Jcti, i£bgp©iS5 fcHiStffliJUyXOllfS© 

M£ \tm l t/Jn$ < l ft w-ntf ft e ft < ft § © 
x\ mm±mmtizz 0 ztiK*tLzwmMZBi4K. 
7rsLrc&?ic mmm uyxm z ©HgiucffM-fnfcjf, - 
mcitamcytmm^mt^m^tt^x^omm 
mm k%%t)\ u yx<o k° y rzwmit l t 

[0 0 5 0] lX±<DJ;^j:*»i/y^a7-by 

xs/- hit, xmmuyxm i sime*- h * 

[0 0 5 1 ] ^{C, ^H©Uyf+a7-l/>X^- 



^Uf)^ b - b 1 1 2 U 

n©n£Sta, fflft o fettiiTfl as l Tfigjg-r § ^wtn 

LTj tf.t tffc 3 o 7$*-h Ti xKXU , '>ft < & -fi 
©Jifc&efrD^^l'AttKlJ&JfcLTfct, 

[0 0 5 2] *f£W<D\syi-*a.y-UyXi'-hZm 
MUH b^Xetc^-T s 7 /^^JMt SIR, tttt^t 

*©^ft 5 A#tiJ v y xmkw&z nxi^(Dxmmit 
fti/\ 

[0 0 5 3] ^2tC, «-t¥f±SL^T«L/c^{i, 
^©*1»JS18l«*©S S 2 1 1 ft 0 ^.d-;Kc A 0 
i&A,T*i/^< ©T\ (±i#tffliJ uyxii©tb#f(li!l vyX%9s\t 

mfrft*azw%s is>x$&Bftim< ft§ 0 

[0 0 5 4] 

1 
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[0068] 

[Effect of the lnvention]ln the lenticular lens sheet used for a transmission type 
screen, The pitch can be stably manufactured also in the fields following 0.6 mm 
very small, moreover a level angle of visibility is fully secured, and a color shift is 



